Reactivity of cysteinyl, arginyl, and lysyl residues of Escherichia coli phosphoenolpyruvate carboxykinase against group-specific chemical reagents.
Calcium-activated phosphoenolpyruvate carboxykinase from Escherichia coli is not inactivated by a number of sulfhydryl-directed reagents [5,5'-dithiobis(2-nitrobenzoate), iodoacetate, N-ethylmaleimide, N-(1-pyrenyl)maleimide or N-(iodoacetyl)-N'-(5-sulfo-1-naphthylethylenediamine)], unlike phosphoenolpyruvate carboxykinase from other organisms. On the other hand, the enzyme is rapidly inactivated by the arginyl-directed reagents 2,3-butanedione and 1-pyrenylglyoxal. The substrates, ADP plus PEP in the presence of Mn2+, protect the enzyme against inactivation by the diones. Quantitation of pyrenylglyoxal incorporation indicates that complete inactivation correlates with the binding of one inactivator molecule per mole of enzyme. Chemical modification by pyridoxal 5'-phosphate also produces inactivation of the enzyme, and the labeled protein shows a difference spectrum with a peak at 325 nm, characteristic of a pyridoxyl derivative of lysine. The inactivation by this reagent is also prevented by the substrates. Binding stoichiometries of 1.25 and 0.30 mol of reagent incorporated per mole of enzyme were found in the absence and presence of substrates, respectively. The results suggest the presence of functional arginyl and lysyl residues in or near the active site of the enzyme, and indicate lack of reactive functional sulfhydryl groups.